Abstract-Tieluqiao inverted siphon project is located on the main canal of Songshu reservoirs in Liaoning province, pipeline through north hole of changchun-dalian railway bridge, with the railway bridge orthogonal. The inverted siphon is thin-walled concrete structure, Sstructural analysis is of great significance to study the safety the inverted siphon, through static analysis, can get the change law of stress and displacement of the inverted siphon. The stress and strain of inverted siphon structure not only are the index of inverted siphon structure rigidity, but also are the basis of identifying whether the inverted siphon structural damage occur. Shaft-Well inverted siphon structure is novel, and loading is complex, this paper has carried on structure analysis of this kind inverted siphon project, and analyse mechanical characteristics of inverted siphon structure during construction and operation period, can provides a certain reference basis for design and construction of inverted siphon.
I. INTRODUCTION
Tieluqiao inverted siphon project is located on the main canal of Songshu reservoirs in Liaoning province, pipeline through north hole of changchun-dalian railway bridge, with the railway bridge orthogonal, import and export is reinforced concrete shaft-well and connects stone arch aqueduct [1] . Inverted siphon project's design flow is 8 m3/s, design head is 10.6 m, the biggest head is 12.5 m, head loss is 0.4 m, velocity is 1.51m/s. Inverted siphon's inner diameter is 2.6 m, wall thickness is 0.22 m, roughness is 0.017, total length of inverted siphon is 83.80 m. Concrete strength grade of inverted siphon pipe is C20, all pipe has three expansion joints [2] .
II. STRUCTURE ANALYSIS

A Material Parameters.
Concrete strength grade of inverted siphon pipe is C20, elastic modulus of concrete is 25.5 GPa, poisson's ratio of concrete is 0.167, bulk density is 24 kN/m3. At the bottom of the concrete with the cushion layer, concrete strength grade of cushion layer is C15, elastic modulus of concrete is 22 GPa, poisson's ratio of concrete is 0.167 [3] . Concrete strength grade of reinforced is II, elastic modulus of concrete is 200 GPa, poisson's ratio of concrete is 0.28 [4] [5] .
B Element Division.
When establishing structural finite element calculation model for inverted siphon pipe, we uses eight node isoparametric brick element to simulate inverted siphon, and each node has three translational degrees of freedom, this elment is often applied in analysis of three-dimensional entity structure mode [6] [7] . The calculation model simulate the whole of the inverted siphon from import to export, length of model is 55 m, height of reinforced shaft-well is 14.4 m, thickness of cushion is 0.6 m [8] [9] . Element division of inverted siphon shows in Fig .1 . Element division of shaft-well inverted siphon
C Calculation Cases.
According to mechanical characteristics of the railway bridge inverted siphon project during construction and operation period, structural analysis mainly considers three kinds cases [10] : case 1, dead weight of inverted siphon (construction case); case 2, dead weight and minimum head 10.6 m (operation case);
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III. ANALYSIS OF CALCULATION RESULTS
A Path of Analysis. Now from the middle section of inverted siphon, selects a key point every 4 m, along the flow direction in the inverted siphon inner surface determine the three paths, in order to analyse stress and deformation of inverted siphon. Path 1, top of inverted siphon; path 2, waist of inverted siphon; path 3, bottom of inverted siphon. As can be seen from table 1, under case 1, circumferential stress of inverted siphon is small, circumferential stress on the path 2 is compressive stress, this is mainly due to the under the action of gravity, inverted siphon is compressed at waist, and is tensed at top and bottom, so circumferential stress on the path 1 and 3 is hoop tensile stress, circumferential stress on the path 2 is hoop compressive stress. Under case 2 and 3, circumferential stress of inverted siphon is tensile stress, and increases with the increase of water level. Circumferential stress of key point 8 under various cases is large, this is mainly due to key point 8 is at the junction of inverted siphon and shaft-well and produce stress concentration phenomenon which leads to the circumferential stress value slightly. Under various cases, circumferential stress of inverted siphon at top and bottom is larger than circumferential stress of inverted siphon at waist, this is mainly due to the effects of dead weight.
B Stress Analysis
As a result of at the junction of inverted siphon and shaft-well circumferential stress is large, we give circumferential stress and axial stress contour map at the junction of inverted siphon and shaft-well under case 3, as shown in F Ig.2 and Fig .3 . 
Circumferential stress contour map of inverted siphon under case 3 (Pa) Figure 3 .
Axial stress contour map of inverted siphon under case 3 (Pa)
As can be seen from Fig .2 and Fig .3 , circumferential stress and axial stress contour map at the junction of inverted siphon and shaft-well is large, distribution is more complicated. Especially at the top of inverted siphon, its largest hoop tensile stress has reached 1.35 MPa, which is mainly caused by stress concentration phenomenon on the border. But the axial stress value of the inverted siphon is much less than the circumferential stress value, the maximum axial stress values is only 0.201 MPa.
C Deformation Analysis.
Because case 3 is design case, and under case 3 water pressure is largest, we give total displacement nephogram of inverted siphon, as shown in Fig .4 . As can be seen from Fig .4 , the maximal displacement of inverted siphon structure appears at the top of shaft-well, its maximum displacement is 0.126 mm, displacement distribution is layered basically, this is because the displacement is mainly due to foundation settlement caused by dead weight, that is to say, inverted siphon has taken place in the downward whole displacement.
IV. CONCLUSION
In conclusion, stress and deformation value of Tieluqiao inverted siphon is small, inverted siphon can satisfy the intensity and the rigidity requirement, its design scheme is economic, reasonable, safe and reliable.
